Noninvasive test for
Ischemic heart disease
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Case 1.

Male 61 y.o.
CC: Chest pain

onset: 4 months before
PI:
— CCS Il angina 4 month before
Squeezing nature
Duration: 5—10 min
Relieved by rest
— No associating symptom

PMHx: DM/Tb/HT (-/-/-) |
SHx: smoking (+), drinking (=)
S/R: N-C




Case 1.

« P/E:
— BP 150/90mmHg
— PR 70/min
— not anemic conjunctiva

— clear breathing sound, crackle(-)
wheezing(-)

— regular heart beats without murmur
e Lipid profile: |

total cholesterol: 180 TG : 183 HDL chol :
48 LDL cholesterol: 95 mg/dl




Case 1. baseline ECG

EIM MAMNYUNG 14 oOCT 2003 10636778
Male
{QJSE{ . HORMAL SINUS RHYTHM B 7 - - - - - normal P axis

RAT] 1 ] ,, PR, rate & rhythm
LVHG0) . LEFT VENTRICULRR HYPERTROPHY = = = = = = = {S\n’l+RVEJ>3.5f{Rﬂ{MS\’3] >2 . Bi/2f
- RBNCRMAL ECS -

Tech 73
Foom CVC
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Resting ECG In angina pectoris

Resting ECG In patients with chronic
stable angina
— % P normal

— nonspecific ST—-T change
— with or without Q waves

Interval ECG
— Q wave or nonspecific ST-T change




Case 1. TMT baseline

ECG STRIPS
Kim, Man young Seoul National University Bundang Hospit
Patient ID 10636778 73 bpm PRETEST NAUGHTON
2003/11/04 172/107 mmHg STANDING 0.0 mph
13:45:57 1:52. 0.0%

GE Medical Systems IT
CASE 4.14 25mm/s 10mm/mV 60Hz 0.01-20Hz FRF+ HR(V2,V3) Confirmed by: Attending MD:

SIONAL gy
(>




Case 1. TMT max

ECG STRIPS
Kim, Man young Seoul National University Bundang Hospit
Patient ID 10636778 101 bpm EXERCISE NAUGHTON

2003/11/04 162/100 mmHg STAGE S 2.0 mph

13:56:11 9:41 105 %

GE Medical Systems IT
CASE 4.14 25mm/s 10mm/mV 60Hz 0.01-20Hz FRF+ HR(V2,V3) Confirmed by: Attending MD:
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—valuation tor chest pain

o Symptom

* Physical examination
— BP: hypo—, normo—, hypertension
—rate: brady—, normo—, tachycardia
— Severe Ischemia: S3, MR murmur, rales
— Findings from underlying diseases

e Laboratory evaluation
— Routine Lab.
— Stress test




TMT protocols

Functional Clinical ~ Oy Cost Bicycle :
Class Status  mlkg/min METS  Ergometer Treadmill Protocols
1 watt Bruce Cornell | Balke- ACIP mACIP Naughton Weber
6 kpas Ware
J-min 2-min & arad 2-min stages 2-min stages 2-min stagas
slages slages al First 2 slageas 1 min
MPH %GR L
= 55 | 20 _
% For 70 kg 1-min %GR %GR
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Interpretation of TMT

Rest (Lead V,)

Exercise 2:50

Exercise 4:30

Recovery 1:30

J Point {mm)

Time {min}

ST Slope (mV/s)
Time {min}
12

Exer Recovery

S ekl
ST Level {(mm)

2 —| Time {min}
12

1 PQ junction

2 J point
3 ST 80msec




Duke treadmill score

e Duke treadmill scores

= exercise time (min) — 5 x ST segment deviation

(mm) — 4 x angina index (“0” no angina, “1” occurrence of
angina, “2” angina stopping test)

e Survival according to risk group

Risk group (score) 4 year survival annual mortality(%)

Low (> +5) 0.99
Moderate (10 to +4) 0.95
High (<-10) 0.79




High risk group in exercise test

Duration of symptom=limiting exercise: <BMETS

Failure to increase systolic BP 120 mmHg or
sustained decrease 10mmHg or below rest level

during exercise

ST depression 2mm(downsloping) at <6METS,

Involving 5 leads, persisting 5 min into recovery
Exercise induced ST elevation (except aVR)

Angina during exercise(reason for stop the test)

Sustained(>30sec) or symptomatic VT




VT during TMT

 High risk positive TMT




Contraindication ot TMT

AMI (within 2 days)
Unstable angina with high risk feature (resting pain)
Decompensated heart failure

Uncontrolled arrhythmia with symptoms or
hemodynamic compromise

Advanced AV block

Severe symptomatic aortic stenosis
Severe obstructive HCMP

Acute myocarditis

Uncontrolled hypertension

Acute systemic illness: pulmonary embolism, aortic
dissection




Indication tor terminating TMT

Drop in SBP of > 10mmHg from baseline BP despite
an increase in workload, when accompanied by other
evidence of ischemia

Moderate to severe angina (Grade 3/4)

Increasing nervous system Sx (ataxia, dizziness or
near—syncope)

Signs of poor perfusion (cyanosis or pallor)
Technical difficulties in monitoring EKG or SBP
Subject's desire to stop |

Sustained VT

ST elevation(1mm 014 in noninfarct leads without
diagnostic Q waves (other than V1 or aVR)
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Case 2.

« Normal finding
— P/E & lab test

 Risk factor
— Age & sex




Case 2. ECG

SONG MANSEOMG 2006-12-1911:24:55 11821050
B3yrs  Male

PR 183 (NER ). NORMAL SINUS RHYTHM, RATE BB normal P axis, PR, rate & rhythm
aRsD a2 -NORMALECG -

aT am

QTc 399

—AXES—

P 52

QRS 26 Tech 73
T 29 Room CVC

SMUBH - ECG room PRELIMINARY - MUST BE REWIEWED




Case 2. TMT baseline

Song, Man seong
Patient ID 11821050
2006/12/19

11:00:58

ECG STRIPS

71 bpm PRETEST
135/80 mmHg STANDING
0:46

Seoul National University Bundang Hospit

NES P

bl

GE Medical Systems IT

CASE 4.14 25mm/s 10mm/mV 60Hz 0.01-20Hz FRF+HR(V2,V4)

Confirmed by:

Attending MD:



Case 2. TMT max. exercise

« Ltel[Jt Ot =&

ECG STRIPS
Song, Man seong Seoul National University Bundang Hospit
Patient ID 11821050 108 bpm EXERCISE
2006/12/19 STAGE 2
11:06:54 5:24

A | i

M\AMM

i

GE Medical Systems IT
14

CASE 4. 25mm/s 10mm/mV 60Hz 0.01-20Hz FRF+ HR(IL,V2) Confirmed by: Attending MD:




Case 2. TMT max exercise

ECG STRIPS
Song, Man seong Seoul National University Bundang Hospit

Patient ID 11821050 108 bpm EXERCISE
2006/12/19 STAGE 2
11:06:54 5:24
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GE Medical Systems IT
CASE 4.14 25mm/s 10mm/mV 60Hz 0.01-20Hz FRF+ HR(II,V2) Confirmed by: Attending MD:
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Case 2. myocardial SP
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Nuclear myocardial perfusion scan
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Accuracy of stress test

Modality Sensitivity(%)  Specificity(%)
T™MT 68 [/
Exercise SPECT 88 72
Adenosine SPECT 90 82

Exercise EchoCG 85 81

Dobuatime EchoCG 1181 | 79




Case 3. & 0&

e 61/&
« Known HT dyslipidemia smoker
o Atypical chest pain

~ 252 Hol o5tD AN 4 E2F IbS
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Case 3. TMT baseline

ECG STRIPS
Hyun, Jeong won Seoul National University Bundang Hospit
Patient ID 10074680 63 bpm PRETEST

2006/12/15 152/95 mmHg STANDING
10:13:39 Gar

GE Medical Systems IT
CASE 4.14 25mm/s 10mm/mV 60Hz 0.01-20Hz FRF+ HR(ILV6) Confirmed by: Attending MD:




Case 3. TMT max. exercise

ECG STRIPS
Hyun, Jeong won Seoul National University Bundang Hospit
Patient ID 10074680 151 bpm RECOVERY
2006/12/15 Recovery
10:22:55 0:15

[ A
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GE Medical Systems IT
CASE 4.14 25mm/s 10mm/mV 60Hz 0.01-20Hz FRF+ HR(ILV6) Confirmed by: Attending MD:
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Multidetector CT(M

/‘

MDCT: Tight discrete stenosis (90%) at proximal LAD
and os area of 1st diagonal branch




Potential application of M

Atypical, symptomatic, chest pain

Chest pain with equivocal stress test

(Suspected stable angina)

Acute coronary syndrome (Acute chest pain)
Preprocedural evaluation of chronic total occlusion

Preoperative evaluation of coronary artery bypass
graft

Evaluation of stent patency
Normal variation and congenital anomaly
Asymptomatic patient for screening |




MDCT in Atypical Chest Pain

2N S && MDCTIt B&0lA It B0l AIEEH= HSS2

95%0| &2 =2 84 W= %< (negative predictive value)E 0|
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N 55 SA0A 2XRCE 24 sWHE &S il AMlol)| 2ot
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MDCT in Atypical Chest Pain

Continuous chest pain with radiating to the back
TMT and Holter: Normal, EchoCG: Normal
SPECT: Fixed defect at anterior wall (R/O Breast attenuation)

S —

‘lu.

MDCT: Normal coronary CT anglography
Pericarditis




MDCT in Atypical Chest Pain

Atypical chest pain

WALL MOTION

1V imalysis: YEONLEE IN

ED Volume | Phase 0% ) i(ml}

ES Volume { Phase 30% ) (ml)

Stroke Volume (ml)

Tjection Fraction (%)

Cardiac Qutput (ml/min}

1V Wall Muscls Mass

L¥ Wall Muscls + Papillary Mass

Heart Pate 100.0 bpm

MDCT: Normal coronary CT angiography
Dilated Cardiomyopathy (EF= 25.6%)




MDCT in Atypical Chest Pain

-
M/43, C.C: Atypical chest pain O A gl
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MDCT: Mild discrete stenosis at proximal LAD
Hypertrophic Cardiomyopathy, Apical type




MDCT in Atypical Chest Pain

F/51, C.C: continuous chest pain
(onset: 1 year ago)

rstaflf; L 148

MDCT: Normal coronary CT angiography
Thymic carcinoma at anterior mediastinum




Potential Clinical Application

Atypical, symptomatic, chest pain

Chest pain with equivocal stress test

(Suspected stable angina)

Acute coronary syndrome (Acute chest pain)
Preprocedural evaluation of chronic total occlusion

Preoperative evaluation of coronary artery bypass
graft

Evaluation of stent patency
Normal variation and congenital anomaly
Asymptomatic patient for screening |




MDCT in Equivocal Stress Test
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MDCT in Negative SPECT

F/72, Dyspnea (onset: 2 month),
EchoCG: Normal, SPECT: Normal

Horizontal long axis

AAA "
’ A A A & 9

Vertical long axis

2 D 2" s -
2 % DY Y e =

JECONGSOON, LEE 10058587 F 72 21Jan2005
W255:L127

MDCT: Severe discrete stenosis (80%) at left main




MDCT in Negative TMT and SPECT

DOE: FC | oF A
TMT: Normal ,SPECT: No perfusion defect
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Potential Clinical Application

Atypical, symptomatic, chest pain

Chest pain with equivocal stress test

(Suspected stable angina) |

Acute coronary syndrome (Acute chest pain) |
Preprocedural evaluation of chronic total occlusion

Preoperative evaluation of coronary artery bypass
graft

Evaluation of stent patency |
Normal variation and congenital anomaly
Asymptomatic patient for screening




MDCT in Acute Coronary Syndrome

642 H MDCT2 =22 Z ECG-gated chest CT & AtJI Jis
ot S0l ict = &2 30U S 2 s =L

(aortic dissection), H 4 & = (pulmonary thromboembolism) &
AN DBEH =5

g &% S= (acute coronary syndrome)= St 0 &}
(“Triple rule-out”) & %= U = AUCH. 8t
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MDCT in Acute Coronary Syndrome

M/41, Acute chest pain
ECG: LBBB, V1~V4 ST elevation, hyperacute T wave
R/O STEMI, Aortic dissection

¥

MDCT: Intramural hematoma with overt aortic dissection ...




Potential Clinical Application

Atypical, symptomatic, chest pain

Chest pain with equivocal stress test

(Suspected stable angina) |

Acute coronary syndrome (Acute chest pain) |
Preprocedural evaluation of chronic total occlusion

Preoperative evaluation of coronary artery bypass
graft

Evaluation of stent patency |
Normal variation and congenital anomaly
Asymptomatic patient for screening




MDCT in Asymptomatic Patient
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MDCT in Asymptomatic Patient

caNSUHSWEA A2 EOA CT
:.ME At g2 F2(n =11 ) 1t Hlfé._ Jéi':—l FRS Tl
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revascularization therapy A& (n= 0 vs. 13, 0% vs. 1.2%)0| CT

U A ESol F2otH =0T

[etN 2 HF= 2349 24t
ol &Y cardiac MDCTII =&t
A L. -




MDCT in Asymptomatic Patient

M/44, Asymptomatic Patient

Coronary CTA: Severe discrete stenosis (75%) at mid LAD due to
vulnerable plaque with positive arterial remodelling. .
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New Paradigm for the Evaluation of Symptomatic Chest Pain
in the Era of Cardiac MDCT

Berman et al. JNM
_2_006‘:4._7__; 11 07—1_1 18




MDCT for cardiac patients
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